of cylinders. One set of cylinders represents the fish flesh and another set represents the swimbladder. All of the computations were done numerically. Interactions between the swimbladder and fish body were ignored. The scattering amplitudes S(f) were converted to target strengths by using the 10 log[SLf)S* The oceanographic community has seen a sharp increase in the application of underwater acoustics to biological studies. While the emphasis has been on sensor development, only a few signal processing systems have been designed to handle the large amounts of data being generated. Moreover, these systems lag in speed, do not adhere to standards, and center around single frequencies. Future applications of bioacoustics will be limited by the ability to comprehend data being generated. A UNIX workstation-based multifrequency acoustic visualization and information retrieval (MAVAIR) system has recently been designed which is capable of acquiring, analyzing, integrating, and displaying multifrequency data. This integrated post-processing system includes an innovative signal acquisition scheme via DSP hardware, standard bioacoustical software algorithms, and flowgram-based interactive visualization of all parameters. The MAVAIR system should greatly shorten the bioacoustical post-processing task while being more universal and yet simple to use. Work to develop MAVAIR has enabled us to extract more biological information from the acoustical data. Examples of high-resolution fish scattering obtained from the prototype system will be illustrated.
with predictions from a barotropic tide model to within 30 deg in phase and a factor of 1.6-in. amplitude. The discrepancies at the fourth and fifth receivers can be removed, to first order, by including predicted effects of phase-locked baroclinic tides generated by guyots in the Moonless mountains. A simple model is used to estimate the conversion of energy from barotropic to baroclinic tides by the world's seamounts. At M2, the conversion amounts to about 4% of the total dissipation at M2. Although this estimate is very approximate, it is similar to other published values. Wave breaking and precipitation produce unique sound underwater. This sound can be used as a signal to measure wind speed and rainfall rate in oceanic regions where other in situ technologies perform poorly. A new technology using expendable autonomous acoustic drifters is described to provide these needed measurements. Nine months of data collected from three prototype acoustic drifters will be presented and compared to simultaneous estimates from a passive microwave satellite sensor (the SSM/I). Wind-speed estimates from the two technologies are well correlated, but appear to depend on water mass type. In the Pacific Ocean, the slope of the empirical relationship relating the acoustical and satellite wind-speed estimates changes significantly as the drifters move from California coastal waters to mid-Pacific tropical waters at approximately 31.5øN. This change was seasonally independent. An adjustment for local refractive conditions was applied to the acoustical data. Examples of the acoustical detection of drizzle and acoustical measurement of heavy rainfall will be presented and compared to satellite data. O1, 9•1q (A) (!992)]. Howevor, •n•lyses of a hrcmd range of The development of integrated sensors based on solid-state technology has become an important goal for many application areas. These devices are an important link for gathering, processing, and communicating information between many electronic systems and users, and the nonelectronic world in areas such as health, care, transportation, manufacturing, avionics, environmental monitoring, and many others. Significant advances have been made in developing new integrated sensors and microsystems: sensors for measuring pressure, acceleration, flow, image, vibration, strain, sound, and many others have been developed. This paper will review the state-of-the-art in integrated sensors and microsystems. It will briefly review the application of integrated circuit technology to micromachining and microsensors, and will provide examples of a few solid-state, silicon-based microsensors. Finally, the paper will discuss the impact that these devices have had on measurement and control systems, and will review future applications. 
